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(54) (57) ROTATABLE CUTTING BIT in the 
form of oblique prism with the hole, the bases of 
which form front surfaces, side faces form rear 
surfaces and the lines of intersection between the 



front and rear surfaces form cutting edges, 
wherein in order to increase its resistance by 
way of aerodynamic cooling of the cutting zone, 
at least two interconnecting semi-cylindrical 
grooves are provided on each of the rear 
surfaces under the respective cutting edges so 
that their axes are perpendicular to the cutting 
edge, and one cavity is provided per surface 
adjacent to the rear surface and conjugated with 
it via a circular section, so that the slope angle of 
this cavity is greater than the main rear angle of 
the bit. 
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The invention relates to metal machining, 
and specifically, to high-speed machining of 
light metals and alloys using milling machines. 

The purpose of the invention is to increase 
the resistance of the bit, which is achieved by 
aerodynamic cooling enabling considerable 
reduction in temperature of the cutting zone. 

Figure 1 shows the cutting bit, top view; Fig. 
2 shows the cross-section view A-A on Fig. 1; 
Fig. 3 shows the cross-section view B-B on Fig. 
1; Fig. 4 shows the cross-section view C-C on 
Fig. 1. 

On the casing (1) of the cutting but, which 
has a shape of an oblique prism and made of a 
regular doped construction steel, there are two 
rigidly mounted, e.g., using soldering, hard-alloy 
inserts (2), the working surfaces of which 
coincide with the planes of bases and side faces 
of the prism. The bases form front surfaces (3), 
and side faces form rear surfaces (4) of the bit, 
while the lines of intersection between the front 
and rear surfaces form cutting edges (5) and the 
points of intersection of the cutting edges form 
cutting vertices (6). The bit is provided with a 
through central hole (7) extending through the 
front surfaces (3). The axis of the hole (7) and 
both cutting vertices (6) lie in the common 
diagonal plane of the prism. 

Each of the rear surfaces (4) of the bit 
contains one inclined cavity (8) the rear angle a" 
of the plane of which is greater than the slope 
angle a' of the rear surface under the cutting 
edge (5). Cavities (8) are adjacent to the sides of 
the cutting edges (5) and are conjugated with 
them as well as with rear surfaces (4) via 
circular transition sections (9), with the 
rounding-off radius of these sections constituting 
1-1.5 times the rounding-off radius of the 
vertices (6) of the cutting edges (practically, the 
value of the rounding-off radius is assumed to be 
equal to 1-1.5 mm). In addition, on each rear 
surface (4) of the casing (1) under the respective 



2 

cutting edge (5) there are several (at least, two) 
semi-cylindrical open grooves (10). The axes of 
the grooves are parallel to the diagonal plane of 
the prism and to each other with the slope angle 
of these axes with respect to the front surfaces 
being equal to 90° - a'. The distance from the 
axes closest to the cutting vertex (6) of the 
grooves (10) in diagonal plane of the prism is 
equal to the pitch between the grooves and 
constitutes 1.15 - 1.25 times the feed over one 
revolution of the cutting tool. 

Grooves (10) at the front surface (3) 
opposite from the inserts (2) are interconnected 
via cross-passages (11) connected to the 
adjacent cavity (8). 

The length of each cutting edge (5) 
corresponds to the maximum allowable cutting 
depth. 

The rotating cutting bit operates as follows. 

Before the beginning of the cycle, the bit is 
installed into the socket of the cutting tool (for 
example, end mill), positioned relative to two 
rear surfaces (4) and one front surface (3) and 
then rigidly secured with a screw passed through 
the hole (7). After turning the machine on, the 
tool is brought into rotation and moved to the 
work-piece attached to the machine table. The 
bit of the rotating tool cuts into the work-piece 
with its cutting edge (5) and removes a layer of 
metal of a pre-set thickness. 

In the process of rotation and during 
machining of the work-piece, the tool (mill) with 
cutting bits concurrently functions as an axial- 
tangential vane swirler. A turbulent swirling 
flow of air created by tool rotation enters the 
inclined cavities (8), compresses in them (note, 
that circular transition sections (9) promote 
further turbulence of the air jets), and is directed 
to the grooves (10) through the cross-passages 
(11), thus creating a permanent air layer on the 
rear surface (4) and the cutting edge (5). This 
layer helps preventing film formation and chip 
buildup on the tool due to aerodynamic cooling 
of the latter. 
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I (54) (5 7) nOBOPOTHAH PEJKJTUAJT IIJIACTH- 
HA b $opMe Kocoii npnsMbi c oTBep cthsm , 
ocHOBaHHH kotopoh o6pa3yraT nepea- 
HMe nosepxHocTH, OoKOBbie rpaHH - 
saflHHe noBepxHocra, a jihhhh nepe- 



ceneimn nepenHHX h 3anHtcx noBepx- 
HocTeft - peacynDie kpomkh, o t ji h- 
laionajca TeM, hto, c uejifaw 
noBbiuieHHH ee cxoftKOCTH nyTeM aspo- 
AHHaMHqecKoro oxjia^fleHHH 3ora>i pesa- 
hhh, Ha KaKfloft H3 3a«HHx ee no- 
BepxHocTefi nofl cooTBeTCTBywineft pejicy- 
meft xpoMKoft BMnoJiHeHo He Menee flsyx 
cooGmaipinHxcH flpyr c flpyroM nonyuH- 

nHHflpHTOCKHX KaHaBOK , OCH KOTOpUX 

nepneHAHKyjiflpHti pe*ymeft KpoMKe, h no 
oflHoft BweMxe, npKMbncaiomeH k saaneft 
noBepxHocTH h conpaxeHHoft c Heft pa- 
AHycoM, yran HaxnoHa KOTopoii 6onbine, 
qeM rjiaBHhifi saflHHft yron nnacTHHbi. 
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H3o6peTeHHe othochtch k o6riacTH 
MeTajuioo6pa6oTKH, .a hmchho k bmcoko- 
CKopocTHoft o6pa6oTKe jierKHx MeT%uinoB 
h cimaBOB Ha 4>pesepHbix CTaHKax. 

IJejib H3o6peTeHHH - noBbnneHHe 

CTOHKOCTH lUiaCTHHM - flOCTHraeTCH 

3a cieT aspoflHHaMH^iecKoro oxnawAe- 
hhh, no3BOJiHiomero cymecTseHHo chh- 
3hti, TeMnepaTypy b 30He pe3aHHH. 

Ha (fcHr.1 H3o6paaceHa peacytqas rtnac- 
THHa, BHfl CBepxy? Ha $Hr.2 - ceqe- 
HHe A-A Ha 4>Hr.1J H a - cene- 

HHe B-B Ha $Hr. r, Ha $Hr.4 - ceue- 
HHe B-B Ha $Hr. 1 . 

Ha Kopnyce 1 peaymeft tuiacTHHbi, 
HMeranjeM tbopMy kocoh npH3Mbi h H3ro- 

TOBJieHHOM K3 oSbPJHOH >JierHpoBaHHOH 
KOHCTpyKUHOHHOH CTajDI, JKeCTKO CMOH- 

THpoBaHbi, HanpHMep nocpencTBOM Ha- 
naftKH, flBe TBepAocmiaBHbie BCTaBKH 2, 
paSo-roe noBepxHocra kotophx coBna- 

AaiOT C IIJIOCKOCTHMH OCHOBaHHH H 6oko- 

BbK rpaHeft npK3Mbi. Oc hob slhuh o6pa3ywT 
nepenHHe noBepxHocTH 3, a 6oKOBbie 
rpaHH - 3aflHHe noBepxHocTH 4 miac- 
thhm, npH 3tom jiMHHK nepeceqeHHH 
nepeAHHX h 3 a ahhx noBepxHOCTeii 
o6pa3ytoT pescymne kpomkh 5, a toi- 
kh nepeceHeHHH pezcyntHx kpomok - 
peacynme BepniHHbi 6. UnacTHHa CHa6meHa 

CKB03HbIM HeHTpajIbHblM OTBepCTHGM 7, 

BbtxoflHDvm Ha nepenjSHe nosepxHOCTH 
'3. Ocb oTBepcTHH 7 h o6e pescynuie 
BepmHHbi 6 Jieacar b o6meft AHaroHajib- 

HOft njIOCKOCTH npH3MbI. 

Ha KajKfloft hs saflHHx noBepxHoc- 
t6h 4 rcnacTHHbi BwnojiHeHo no Ofl- 

HOH HaKJIOHHOit BbieMKe 8, 3aflHHfl 

yroxi o! iijiockocth KOTopoft Sojiwue 
neH yron ot HaitnoHa aaflHeft noBepx- 
hocth nofl peacymea kpomkoh 5. BweM- 
kh 8 npHMUKa»T c6oxy k pexyamM kpom- 
xaM 5 h conpH raioTCH c hhmh h c 3afl- 

HHMH HOBepxHOCTHMH 4 paAHyCHbMH ne- 

pexoflHbMH ytiacTKaMH 9, npmieM bctih- 
mma pannyca saKpyrneHH* sthx yiacT- 
kob cocTaBJisieT 1-1,5 paawyca saxpyr- 
jieHHH BepuMH 6 pexynmx kpomok (npax- 
THtiecKH BenHWHa pa«Hyca yuacTKOB 
9 npHHKMaeTCH paBHoft 1-1,5 mm). 
KpoMe Toro, Ha Ka«Ron aaAHeft noaepx- 
hocth 4 Kopnyca 1 noR cooTBeTCTByto- 
meft pexymeft KpoMKoft 5 BbijiojiHeHo 
HecKoubKo (He Meaee rbjtx) nonyuH- 

JIHHflpHtieCKHX OTKpMTHX KaHdBOK 10. 

Och KanaBOK 10 napannejibHN RHaro- 
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HajibHott nnocKOCTH npH3Mb! h APyr 
flpyry, npaqeM yroji HaxnoHa sthx oceft 
! k nepenHHM noBepxHocraM paBeH 
90 -of'. PaccTOHHHe ot oceK, 6nn- 

5 xaftiimx k pejKymeK sepinHHe 6 KaHa- 
bok 10, no AHaroHanbHoft njiocKocra 
npH3Mbi paBHo mary Me«ny KaHaBKaMH 
h cocTaBJiHeT 1,15-1,25 BejranHHbi no- 
flaiH 3a oflHH o6opoT pe»yniero HHCTpy- 

'0 MeHTa. 

y npoTHBonojioacHoft ot BCTaBOK 2 
nepeAHeft noBepxHocra 3 KaHaBKH 10 
coeflHHeHM «pyr c npyroM nonepenHbi- 
mh KaHajiaMH 1 1 , cooBmawii^MHCH c 

15 coceAHeft BueMKoft 8. 

rtnHHa KascnoH peacymeft kpomkh 5 

COOTBeTCTByeT MaKCHMajlbHO AOnyCTH- 

Moit rnySHHe pesaHHH. 

IloBopoTHaH pejKymas nnacTHHa 

20 pa6oTaeT cneAywinHM o6pa30M. 

IlepeA HauanoM u,KKna miacTHHy 
yc TaHaBJiHBaioT b rHesAo pexymero hh- 
cTpyMeHTa (HanpHMep, TopueBOH *pe- 
3bi) , 6a3Hpya ee no flByM 3aAHHM no- 

25 BepxKocTHM 4 h no oflHoft nepeAHeft 
noBepxHocTH 3, a saTeM acecTKo 3a- 
KpemrawT bhhtom, nponynieHHbw Mepe3 
OTBepcTHe 7. Bkjdotob CTaHOK, npn- 
boaht HHCTpyMSHT bo BpameHHe h 

30 nepeMemaioT ero k 3aKpenjieHHoft na 
CTone cTaHKa saroTOBKe. IlnacTHHa 
BpamaronerocH HHCTpyMeHTa CBoeft 
pexymeft KpoMKoft 5 BpeaaeTCH b 3aro- 
TOBKy h ocymecTBnHeT cteM cnon Me- 

35 Tajuia 3apaHee 3aAaHHoii tojuiihhh. 

B nponecce CBoero BpameHHH h bo 
BpeMH p6pa6oTKH 3arOTOBKH HHCTpy- 
MeHT (4ipe3a) c peacymHMH nnacTHHaMH 

OAHOBpeMeHHO BbmOJIHHeT 4)yHKUMH aK- 

4 0 cnajibHo-TaHreHAHajibHoro jionaTonHo- 
ro 3aBHxpHTexw. posAaBaeMwft Bpame- 
hh€M HHCTpyMeHTa Typ6yjieHTHwft sa- 
KpyMeHHbift B03AymHb!H noTox nonaAaer 
b HaKJioHHue BbieMKH 8, ynnoTHHeTCH 

45 b hhx, npHTOM paAHycHbie nepexoAHBie 
ynacTKH 9 cnocoCcTBywT najibHeftmeMy 
saBKxpeHHio B03AymHOK cTpyH , h no 
nonepetiHWM xaHanaM 11 KanpaBnaeTcn ' 
B KaitaBKH 10, co3AaBa« nocTOHHHyw 

50 BosAyniHyH) npocnonxy Ha 3anHeft n o- 
BepxHocTH 4 h peacymeii KpoMKe 5. 3tb 
npocnoHxa cnoco6cTByeT npenoTBpaiqe- 
HMo oSpaaosaHHfl nnenoK h HapocTOB 
MeTanna aaroTOBKH Ha HHCTpyMeHTe 

S j 3 a cieT aspoAHHaMHiecKoro oxnajKne- 
hhh nocneAHero. 
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